. 21. The x-ray facility used in this study includes a rotating anode generator (18 kW ), a capillary collimating system, and a charge-coupled device (CCD) area detector. The radiation from the rotating anode with a molybdenum target is filtered by a zirconium foil so that the intensity of K␤ x-ray reflection is 1% of that of K␣ x-ray reflection. The beam of initial size 1 mm by 0.5 mm is collimated to 0.1-mm diameter using the capillary system. A special collimator was used to reduce the size of the x-ray spot to 40 m full width at half maximum. The diffracted x-rays were collected on a detector with an area of 512 by 512 pixels. Data were acquired at fixed 2 settings of 15, 25, and 30 and a sample-to-detector distance of 210 mm. Collection time in different points varied from 15 min to 12 hours. Settings of the detector were calibrated with external independent standards ( W, MgO, and Al 2 O 3 ) at each position of the detector. The sample disc was mounted on a 0.8-mm hole in a large steel disc that was loaded onto the goniometer stage. We rotated the sample plate 30°from the initial position normal to the x-ray beam with a step of 1°in the axis during data collection. The position of the collimated x-ray beam penetrating through the rutile-ZrO 2 -structured polymorph-bearing assemblage was continuously monitored on a screen with a CCD camera. 22. V. Stähle, P. Gillet, M. Chen, A. El Goresy, Meteorit. Planet. Sci. (1999).
. 30. M.C. was supported by the National Science Foundation of China (grant 49825132) and Deutsche Forschungsgemeinschaft (Go 315/15-1). The manuscript benefited from constructive reviews by two anonymous reviewers. We are indebted to O. Medenbach of Ruhr Universität Bochum for his aid in precisely coring out the assemblage depicted in Fig. 1 for microbeam x-ray diffraction. Strontium concentration and isotopic data for subsurface flowing groundwaters of the Ganges-Brahmaputra (G-B) delta in the Bengal Basin demonstrate that this is a potentially significant source of strontium to the oceans, equal in magnitude to the dissolved strontium concentration carried to the oceans by the G-B river waters. The strontium concentrations of groundwaters are higher by a factor of about 10 than typical G-B river waters and they have similar 87 Sr/ 86 Sr ratio to the river waters. These new data suggest that the present contribution of the G-B system to the rise in 87 Sr/ 86 Sr ratio in seawater is higher by at least a factor of 2 to 5 than the average over the past 40 million years.
Variations of
87 Sr/ 86 Sr ratio in seawater are primarily due to variations in continental erosion rates as well as variations in the Sr isotopic composition of this input to the oceans (1, 2) . Thus, changes in this isotopic ratio are frequently linked to major tectonic events (3, 4) and have been used to constrain the problem of Snowball Earth glaciations (5) . The 87 Sr/ 86 Sr ratio of seawater has increased from about 0.7078 to 0.7092 over the past 40 million years (My). This rapid increase has been attributed to the Himalayan uplift, following the India-Asia continental collision (2), which is believed to have contributed Sr with particularly high 87 Sr/ 86 Sr ratios to the oceans through the major rivers draining the Himalayas (3, 4, 6, 7) . The Himalayan uplift has also been suggested as the major cause of the global climate cooling for the past 40 My, because of the increase in chemical weathering of silicates and the resulting decrease of atmospheric CO 2 concentration (8) .
Most workers accept the importance of the contribution of Himalayan river water dissolved Sr for the marine budget, although the sources and the amount of this Sr flux remain problematic (9) . Various calculations based on Sr isotopic compositions and Sr concentrations of the G-B rivers indicate that the Himalayan discharge accounts for a large fraction of the observed increase in the marine 87 Sr/ 86 Sr ratio over the past 40 My (4, 6) . However, a study of Himalayan riverine 187 Os/ 188 Os (10) could not explain the observed correlated Sr-Os isotopic shift in the marine record by Himalayan input. There is also uncertainty whether the Sr flux and its isotopic composition are primarily controlled by the weathering of silicate minerals (6, 9, 11, 12) or are controlled by weathering of metacarbonates that reequilibrated with silicates with high 87 Sr/ 86 Sr during metamorphism (7, 13, 14) , or both.
Most earlier studies focused on the weathering of high Himalayan rocks. Here, we are concerned with the effect of groundwatersediment interaction processes in the G-B flood plain of the Bengal Basin ( Fig. 1 ) in controlling the budget of oceanic Sr as well as the Sr isotopic composition of seawater. This study was prompted by the recent discovery of large groundwater flux on a regional scale to coastal waters (15) and that desorption of 226 Ra and Ba from deltaic sediments in this area is a significant source of these elements in the waters of the Bay of Bengal (16) . There is clear evidence of a large groundwater discharge with high Ra and Ba fluxes to the ocean from the G-B rivers during low river discharge (17) .
For this study, we collected 61 groundwater samples from the southern part of Bangladesh between the Ganges (Padma), Brahmaputra, and Meghna rivers and their tributaries, and nine groundwater samples just north and south of Calcutta in the western part of the basin (Fig. 1) . The water samples come from depths of 10 to 350 m. We also collected river waters from six sites of the G-B system within and adjacent to the Bengal Basin ( Fig. 1 Table 1 , show much higher concentrations (14 to 53 mol/liter) and are from localities near the coastal regions. As shown by their high Cl content, these very high Sr concentrations are due to mixing with seawater. However, all the other groundwaters listed in Table 1 have been shown to be free of a seawater component, because of their low and uniform Cl contents. In contrast with the groundwaters, the Bengal Basin river waters show much lower concentrations of Sr (ϳ0.5 mol/liter), similar to or higher than typical Sr contents of the G-B rivers and their tributaries outside the Bengal Basin (9, 18) . From the average Sr flux of Galy et al. (9) and the average water flux used by Galy and FranceLanord (19), we obtain an average Sr concentration for the G-B river system of 0.61 mol/ liter. Because these rivers discharge into the oceans through the Bengal Basin delta, the flood plain waters should be of utmost significance in estimating the isotopic composition of the Sr flux to the ocean. The strong seasonal variability and low Sr contents of the river water during the monsoon (9) should also be considered. Overall, we estimate from our measurements of the Bengal flood plains ( Table 1 ) that the groundwater Sr concentrations are about 10 times higher than that of the river waters. Next, we compared the 87 Sr/ 86 Sr compositions of the Bengal Basin groundwater with those of the adjacent surface water flow in the rivers (Fig. 2) . The 87 Sr/ 86 Sr ratios in waters of the Bengal Basin rivers are within the same range as those of the groundwater (Table 1 and Fig. 2 ). Seasonal variability in the G-B rivers has recently been noted (9) ; in particular these rivers appear to show low Sr concentrations and higher 87 Sr/ 86 Sr ratios during the monsoon (9) as shown in Fig. 2 Sr ratios and lower concentrations of Sr are the characteristic features of the Himalayan drainage outside the Bengal Basin (3, 6, 7, 9, (11) (12) (13) (14) . The Bengal Basin flood plain, where the surface discharge has similar 87 Sr/ 86 Sr signatures as those of the groundwaters, deserves further scrutiny because the rivers may show generally higher or similar Sr concentrations compared to those outside the basin, as reported by previous workers and summarized in Galy et al. (9) . Note also that in Table 1 , coastal groundwaters and river waters, as well as the Brahmaputra, have similar 87 Sr/ 86 Sr (typically ϳ0.717 to 0.720), and inland groundwaters are similar to the Ganges and its tributary (typically ϳ0.720 to 0.730) as measured in two sites near Farakka and Calcutta inside the basin (Fig. 1) 15 liter/year) to the Bay of Bengal. Independent confirmation of the magnitude of this groundwater discharge comes from the agreement between the Ba flux obtained by multiplying our observed groundwater Ba av-G a n g e s R .
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Bay of Bengal Sr of groundwaters and river waters of the Bengal Basin. These waters are used to characterize the present-day discharge of Sr to the oceans via the G-B flood plain. Groundwaters and river waters are averages from (9) (ϳ0.73) . We use the total G-B river water Sr flux of 0.65 ϫ 10 9 mol/year from Galy et al. (9) .
Using our new groundwater data, we obtain an average dissolved Sr content of 4.5 mol/liter. We thus obtain an additional subsurface groundwater Sr flux of 0.9 ϫ 10 15 mol/year, which is about 1.4 times the combined G-B riverine Sr flux to the oceans ( Table 2 ). As shown in Table 1 Sr ratio in groundwater to the ocean is 0.715 to 0.720. Combining these, we obtain a total flux (river and groundwater) from this system to the oceans for Sr of 1.55 ϫ 10 9 mol/year, with 87 Sr/ 86 Sr in the range of ϳ0.716 to 0.724. These results document the important contributions of groundwater discharge of Sr through the Bengal flood plain as a significant portion of the Himalayan drainage, and this flux must be taken into account in any model for the global exogenic Sr cycle.
In the second part of Table 2 , we use published (1, 4, 7, 9, 19, 22) as well as our new estimates for the global Sr cycle. The total G-B flux compared to the global continental flux of Sr to the oceans is J GB /J total ϭ 0.031, or ϳ3%. This increased flux results in a new and shorter oceanic residence time for Sr of Sr ϭ 2 My. Thus, use of the groundwater estimates in Table 2 suggests that the global continental Sr flux is ϳ50% higher than that used before.
The global cycle is modeled using the following 87 Sr/ 86 Sr (ϭ ␣ Sr ) isotope mass balance
where J i is the Sr flux from reservoir i, ␣ Sr-i is the Sr isotopic composition of this flux, SW is seawater, and N Sr is the mass of Sr in the oceans. Estimates of the present values of the J i (␣ Sr-i -␣ Sr-SW ) terms are given in the last column of crease in the total continental flux of Sr or a change in its isotopic composition, or both. The contribution of G-B to the global cycle 3 He isotopic ages of samples with higher contents of tritium (4 to 7 tritium units) are consistent with their origin during the nuclear test era. Tritiated water is found to a depth of 150 m in some areas, implying highly conductive sediments. The ratio of tritiogenic 3 He* to 3 H gives a subsurface travel time for groundwater containing tritium. This velocity ranges from 3 m/year in the active flow system to Ͻ0.5 m/year in the low-flow zone. Overall, the groundwater age data establish an average recharge rate of 0.6 Ϯ 0.2 m/year. In the highly conductive sediments of the Bengal Basin, the monsoon water is relatively quickly recharged and flushed through the sediments over wide areas of this flood plain. The horizontal hydraulic gradient was found to be very low at the sample collection sites (Fig. 1) . The recharged water and the groundwater flowing beneath the river bottom (Ͼ30 m) do not discharge to the G-B rivers and their tributaries; only the groundwater from the shallow part of the aquifer (Ͻ20 m) will discharge to the G-B rivers and contribute to the base flow of the rivers. Thus, the groundwater flux to the oceans is estimated here on the basis of the average groundwater travel time below 30 m. Conservation strategies for African elephants have consistently been based on the consensus that all belong to the single species Loxodonta africana (1) (2) (3) . Yet relative to African savannah elephants, the elephants in Africa's tropical forests are smaller, with straighter and thinner tusks, rounded ears, and distinct skull morphology (2-11). Although forest elephants are sometimes assigned subspecific status and designated L. a. cyclotis, their degree of distinctiveness and of hybridization with savannah elephants has been controversial and often ignored (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) . Recently, a comprehensive morphological comparison of metric skull measurement from 295 elephants (10, 11) and a provocative molecular report limited to a single individual (13) noted appreciable distinctions between forest and savannah specimens.
Here we report the patterns and extent of sequence divergence for 1732 nucleotides from four nuclear genes (14) among 195 African elephants collected across their range in Africa and from seven Asian elephants (Elephas maximus). African elephants were sampled, with biopsy darts (15, 16) , throughout the continent, including individuals from 21 populations in 11 of 37 African elephant range nations (Fig. 1) . Based on morphology (2-11) and habitat (17, 18) , three populations were categorized as African forest elephants, whereas 15 populations in southern, eastern, and north-central Africa were categorized as savannah elephants (Fig.  1) . DNA sequences from four nuclear genes, including short exon segments (used to establish homology to mammalian genes) and longer introns (which would evolve rapidly enough to be phylogenetically informative), were determined for all elephants (19 
